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Who am I?

* Professor of Management
Swinburne University of Technology

* Visiting Professor of Construction
Unitec New Zealand

* Director — Micro Planning International

* Designing underlying theory for LBMS and
developing applications

« SBEnrc Program Director 2010-2015




Introduction

Issues Proposal
* Project decomposition is important  Need to go back to basics
« WBS is a well developed method * Recognise the role of location
 Its been with us now 55 years « Extract location from the WBS
e Is it time to revisit? « Use a Location-work breakdown
« Current methods are repetitive and matrix
hard work  Redesign PM processes and
« Project control remains a problem software!

* There Is a better way
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Development of WBS

History

Designed into the US Navy Polaris
Missile project in 1957

Defined and published by 1962 in
DoD Guide to PERT

Codified into a standard in 1968 In
US MIL-STD-881

Adopted in DEF(AUST)5664 (1995)
and Rev A (2004)

Developed as a practitioner’s tool
for project decomposition
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What is 1t?

A task-oriented family tree of
activities which organises, defines
and graphically displays the total
work to be accomplished in order to
achieve the final objectives of the
project (PMI, from Chandrashekar
et al. 1993)

The WBS is the cornerstone of a
project and provides the basis for
technical, cost and schedule
control. [DEF(AUST)5664A]
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WBS representation

Tree structures Outlining

Task 1

Sub Task1.1

Work Package 1.1.1
8

WBS LQVQ'S Work Package 1.1.2
s,nce thh £ Work Package 1.1.3
Pfoject Work Package 1.1.4

i T T T T 1 > Sub Task1.2
Project SysEng | |Safety & MA| | Science/ Payloads Spacecraft Level 2 Work Package 1.2.1
Mamt TeChnO‘Ogy Work Package 1.2.2
[ } 1 Work Package 1.2.3
Subsystem| | Subsystem| | Subsystem Lovel 3 Work Package 1.2.4

1 2 3' Task 2

[ 1 Sub Task2.1
SUba."SAS"em bly SUba.,SBS..em bly ki Work Package 2.1.1
NASA IN-HOUSE, | Work Package 2.1.2

CONTRACTOR 0 |
SUBCONTRACTOR, ork Package 2.1.

INTERNATIONAL Sub-Component | | Sub-Component Lavel 5 UL
PARTNER, "AT" A2 Work Package 2.1.4

UNIVEREITY. ETC. ’_]ﬁ Sub Task2.2
Extended Extended Lovel 6 Work Package 2.2.1
Sub-Division| {Sub-Divisicn P
Work Package 2.2.3
Extended | | Extended Level 7 Work Packase 2.2.4

Sub-Division| {Sub-Division ereease st
Sub Task2.3

Work Package 2.3.1

Work Package 2.3.2



AUS(DEF)5664 Requirement 1
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« Integrated — A single top WBS Element covers the
total body of work.

« Distinct — Every WBS Element is a distinct Product
or Enabling Service, which is mutually exclusive
from other Products and Enabling Services.

« Children — Every WBS Element has either no
children, or multiple children.

« Descendant — Every child WBS Element has only
one parent and is a descendant of the top WBS
Element.

 Necessary — Every child WBS Element is needed
to deliver the parent.

« Sufficient — If all child WBS Elements are
complete, their parent is complete.

« Complete — The complete scope of work is
captured in the WBS.

Rules | have issue with

100% Rule (Project Scope)

Every WBS Element has
either no children, or
multiple children.



Can we fix I1t?
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Relationship to other decomposition structures

P !
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nization Breakdown Structure (OBS)

Orga

Control Accounts
(Intersection of WBS and OBS)

Work Breakdown Structure (WBS)

34 3456,02 3456
|
| | | |
56 456.02. 123456.02.0 56,02.04
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Planning
kakakaka

NASA WBS Handbook (2010)
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Organisational Breakdown
Structure (OBS)

Bill of Materials (BOM)

Resource Breakdown
Structure (RBS)

None of these change the
demands on the WBS



Multi-dimensional decomposition relationships

Organizational WBS (OBS)
" CompanyX¥Z =
- pacecraft Department . —~ Elements of Cost
Functional WBSYFBS) ' =nginessingOffice ~ LaborHours
Administration . StructuresBranch .. Labor $3§
Mana , Overhead §8§
A Material §3%
o [ FroductWBs Subcontract §$8
Manufacturing | Hardwa re Subsystems 0DC 358
Tooling ' « Structure
: G&A §5%

Integration -Meochanisms
Test M - Electrical Power
etc. - efc.

Software

Systems Level Cost

- ProgramManagement

- Systems Engineering

- Integration & Test

- etc,

/0

NASA WBS Handbook (2010)
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Moine’s 3DWBS

Moine (2012)




Infrastructure project decomposition

Vertical Infrastructure Horizontal Infrastructure

Py "
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Infrastructure project decomposition

Distributed Infrastructure Assets Distributed Construction/Maintenance
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 Managing by location In
construction improves =
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Location-based management systems Swinburne l
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Location-based management systems
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Location-based management systems Swinburne l
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Location-based management systems
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Location-based management systems
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Location effects on project decomposition i &

BO1 RESI. BLDG.PROJECT

BO1.4 CONSTRUCTION

L « Location has been found to be a
.4 .3 .1 Ground Floor Level
EOLASET © BOL4.3.2.A.3Skb key breakdown component of
BO143.1A.1 CO'UL‘:” - BOLl.4.3.2.A.3.1Form Work d o I
BO1.4.3.1.A.1.1 Rebar

- BO1.4.3.2.A.3.2Rebar
BO1.4.3.1.A.1.2 Form Work . BO14 3.2 A .3 .3 MEP Work t:g’ Itl,llona t\/\IIBSZOOQ
BO1.4.3.1 .A.1.3 Concreting . BO1.4.3.2.A.3.4Concreting ( ranim et a )
BO14.3.1.A.2 SheaeraII . BO1.4 .3 .3 Second Floor Level !
BO1.4.3.1.A.2.1 Rebar . . .

. BO1.4.3.3.ASlab Work ¢ ’
BO1.4.3.1.A .2 .2 Form Work S mona N ° Integrat|ng location’ into
BO1.4 .3.1.A .2 .3 Concreting . BO1.4 3 3 A .2 Shear Wall .y .y
BOL4 3 1 A3 Slab R op o i [traditional] WBS decomposition
BO1.4.3 .1 .A .3.1 Form Work . BO1.4 3 3 B Part 2 . . -
BOL4.3 1.A.3.2 Rebar Rt necessitates substantial repetition
BO1.4.3.1.A.3.3 MEP Work - BOLl.4.3.3.B.2 Shear Wall .
BOLA S LASACNCIRING . oga s o oo In data and processes
BO1.4 .3 .2 First Floor Level - BOL1.4.3 .4 Third Floor Level :
BOL4 .3 2 .A Slab Work | I (Stal-Le Cardinal & Marle, 2006)
BO1.4.3.2 A .1Column - BOL4.3.4.A.1Column
BO1.4.3.2.A.1.1 Rebar - BOL.4.3.4.A.2 Shear Wall
BO1.4.3.2.A.1.2 Form Work e BO1.4 3 .4 A .3Slab
BO1.4 .3 .2 .A.1.3 Concreting . BO1.4 3 .4 B Part 2
BO1.4 .3 .2 .A .2 Shear Wall . BO1.4 3 4 B .1 Column
BO1.4.3.2.A .2.1 Rebar - BOLl.4.3.4.B.2 Shear Wall
BO1.4.3.2.A .2 .2 Form Work . BO1.4 3 .4 B .3Slab
BO1.4 .3 .2 .A .2 .3 Concreting



Location-Work Breakdown Matrix

BO1 RESI. BLDG.PROJECT

BO1.4 CONSTRUCTION

BO1.4 .3 Super Structure
BO1.4 .3 .1 Ground Floor Level
BO1.4 .3 .1 .A Slab Work
BO1.4.3.1 .A.1 Column
BO1.4.3.1.A.1.1 Rebar
BO1.4.3.1.A.1.2 Form Work
BO1.4 .3.1.A.1.3 Concreting
BO1.4 .3 .1 .A .2 Shear Wall
BO1.4.3.1.A .2 .1 Rebar
BO1.4.3.1.A.2.2 Form Work
BO1.4 .3.1.A .2 .3 Concreting
BO1.4.3.1.A .3 Slab
BO1.4.3.1 .A.3.1 Form Work
BO1.4 .3.1 .A .3 .2 Rebar
BO1.4.3.1 .A .3 .3 MEP Work
BO1.4 .3 .1 .A .3 .4 Concreting
BO1.4 .3 .2 First Floor Level
BO1.4 .3 .2 .A Slab Work
BO1.4.3.2 .A .1 Column
BO1.4.3.2.A.1.1 Rebar
BO1.4.3.2 .A.1.2 Form Work
BO1.4 .3 .2 .A.1.3 Concreting
BO1.4 .3 .2 .A .2 Shear Wall
BO1.4 .3.2 .A.2.1 Rebar
BO1.4 .3.2 .A .2 .2 Form Work
BO1.4 .3 .2 .A .2 .3 Concreting

BO1.4.3.2 .A.3Slab
BO1.4.3.2 .A .3 .1 Form Work
BO1.4.3.2 .A .3 .2 Rebar
BO1.4 .3.2 .A.3.3 MEP Work
BO1.4 .3 .2 .A .3 .4 Concreting
BO1.4 .3 .3 Second Floor Level
BO1.4 .3 .3 .A Slab Work
BO1.4 .3 .3 .A .1 Column
BO1.4 .3 .3 .A .2 Shear Wall
BO1.4 .3 .3 .A .3 Slab

BO1.4 .3.3 .B Part 2

BO1.4 .3.3 .B .1 Column
BO1.4 .3 .3 .B .2 Shear Wall
BO1.4 .3.3 .B .3 Slab

BO1.4 .3 .4 Third Floor Level
BO1.4 .3 .4 APartl

BO1.4 .3 .4 .A .1 Column
BO1.4 .3 .4 .A .2 Shear Wall
BO1.4 .3 .4 A .3 Slab

BO1.4 .3 .4 B Part 2

BO1.4 .3 .4 .B .1 Column
BO1.4 .3 .4 .B .2 Shear Wall
BO1.4 .3 .4 .B .3 Slab

The used coding may be mapped as follows:
L1 . X1 .X2 .L2 .L3/X3 .X4.T

Where:
L1=Building — coded BO1
X1=Construction — coded 4
X2= Superstructure — coded 3
L2=Level —coded1to3
L3=Zone —codedAto B
X3=Element — not coded, described
X4=Component —coded 1to 3
T=Activity —coded1to4

The merging of L3 and X3 into a single code greatly
Increases confusion in interpreting this structure.



Location-Work Breakdown Matrix

BO1 RESI. BLDG.PROJECT

BO1.4 CONSTRUCTION

BO1.4 .3 Super Structure
BO1.4 .3 .1 Ground Floor Level
BO1.4 .3 .1 .A Slab Work
BO1.4.3.1 .A.1 Column
BO1.4.3.1.A.1.1 Rebar
BO1.4.3.1.A.1.2 Form Work
BO1.4 .3.1.A.1.3 Concreting
BO1.4 .3 .1 .A .2 Shear Wall
BO1.4.3.1.A .2 .1 Rebar
BO1.4.3.1.A.2.2 Form Work
BO1.4 .3.1.A .2 .3 Concreting
BO1.4.3.1.A .3 Slab
BO1.4.3.1 .A.3.1 Form Work
BO1.4 .3.1 .A .3 .2 Rebar
BO1.4.3.1 .A .3 .3 MEP Work
BO1.4 .3 .1 .A .3 .4 Concreting
BO1.4 .3 .2 First Floor Level
BO1.4 .3 .2 .A Slab Work
BO1.4.3.2 .A .1 Column
BO1.4.3.2.A.1.1 Rebar
BO1.4.3.2 .A.1.2 Form Work
BO1.4 .3 .2 .A.1.3 Concreting
BO1.4 .3 .2 .A .2 Shear Wall
BO1.4 .3.2 .A.2.1 Rebar
BO1.4 .3.2 .A .2 .2 Form Work
BO1.4 .3 .2 .A .2 .3 Concreting

BO1.4.3.2 .A.3Slab
BO1.4.3.2 .A .3 .1 Form Work
BO1.4.3.2 .A .3 .2 Rebar
BO1.4 .3.2 .A.3.3 MEP Work
BO1.4 .3 .2 .A .3 .4 Concreting
BO1.4 .3 .3 Second Floor Level
BO1.4 .3 .3 .A Slab Work
BO1.4 .3 .3 .A .1 Column
BO1.4 .3 .3 .A .2 Shear Wall
BO1.4 .3 .3 .A .3 Slab

BO1.4 .3 .3 .B Part 2

BO1.4 .3 .3 .B .1 Column
BO1.4 .3 .3 .B .2 Shear Wall
BO1.4.3.3 .B .3 Slab

BO1.4 .3 .4 Third Floor Level
BO1.4 .3 .4 .APartl

BO1.4 .3 .4 .A .1 Column
BO1.4 .3 .4 .A .2 Shear Wall
BO1.4 .3 .4 .A .3 Slab

BO1.4 .3 .4 .B Part 2

BO1.4 .3 .4 .B .1 Column
BO1.4 .3 .4 .B .2 Shear Wall
BO1.4 .3 .4 .B .3 Slab

The result will be a two lists:

« LBS: the location breakdown (the where [L])
in this case: L1 .L.2 .L3

« WABS: the work breakdown (the what [X] and how [T])
In this case: X1 .X2 .X3 .X4 X5.T

With the actual work (.T) belonging at the intersection of
the two lists and thus belonging to both which is why it
requires the matrix to describe all work.
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Location effects on project decomposition

BO1 RESI. BLDG.PROJECT

BO1.4 CONSTRUCTION

LBS (L1 .L2 .L3) WBS (X1 .X2 .X3 .X4 .X5.7)

BO1.4 .3 Super Structure

BO1.4 .3 .1 Ground Floor Level . BO1 RESI. BLDG.PROJECT . 4 CONSTRUCTION
BO1.4.3.1 .A Slab Work
BO1.4.3.2.A 3 Slab . BO1.1 Ground Floor Level * 4 .3 Super Structure
BO1.4.3.1.A.1 Column BO1.4 .3 .2 .A 3.1 Form Work P
BO1.4.3.1.A.1.1 Rebar BOl4 3 2 A 3 2 Rebar . BO1.1.A Zone A e 4 .3.1Slab Work
:gi-j 2 i -/; : 1:24, '(::Ofm V\:_Ofk BO1.4.3.2 .A.3.3 MEP Work . BO1.2 First Floor Level « 4.3.1.1Column
o) ol LATCEERRIIRELY BO1.4.3 .2 .A .3 .4 Concreting
BO1.4 .3.1 A .2 Shear Wall s . BO1.2.A Zone A 4 .3.1.1.1 Column Rebar
BO1.4.3.1.A.2.1 Rebar BO1.4.3 .3 .A Slab Work . BO1.3 Second Floor Level + 4.3.1.1.2 Column Form Work
BO1.4 .3.1 .A .2 .2 Form Work .
BO1.4.3.3.A.1 Column . R
BO1.4 3 .1 A.2.3 Concreting B ey A B01.3.A Zone A 4 .3 .1.1.3 Column Concreting
BO1.4.3.1.A.3Slab BO14 3 3 A 3Slab . B01.3.B Zone B e 4.3.1.2Shear Wall
Egi-j 2 i -2 g ; ;OLm Work BO1.4.3.3 .B Part 2 . BO1.4 Third Floor Level « 4.3.1.2.1SWall Rebar
oo ek o) s RIERED BO1.4.3.3.B .1 Column ,
BO1.4 .3.1 A.3.3MEP w?rk T BO1.4.A Zone A 4 .3.1.2.2 S’'Wall Form W_ork
BO1.4.3.1.A .3 .4 Concreting BO14 3 3 B 3 Slab . B01.4.B Zone B + 4.3.1.2.3 S'Wall Concreting
BO1.4 .3 .2 First Floor Level :
BO1.4 .3 .4 Third Floor Level .
BO1.4 .3 .2 .A Slab Work BO14 3 4 A Part 1 4.3.1.3Slab
BO1.4.3.2 .A.1Column BOL14 3 .4 A 1 Column e 4.3.1.3.1Slab Form Work
BO1.4.3.2.A.1.1 Rebar BO1.4 .3 .4 .A .2 Shear Wall * 4.3.1.3.2Slab Rebar
BO1.4.3.2 .A.1.2 Form Work
BO1.4 .3 .4 .A .3 Slab
BO1.4.3.2 .A.1.3 Concreting BO14 .3 4 B Part 2  4.3.1.3.3Slab MEP Work
BO1.4.3.2.A.2.1 Rebar BO1.4 .3 .4 .B .2 Shear Wall
BO1.4 .3 .2 .A .2 .2 Form Work BO1.4 3 4 .B .3 Slab
BO1.4 .3 .2 .A .2 .3 Concreting



Work breakdown structure

Location-Work Breakdown Matrix

Location breakdown structure

=

Task in
Activity s Task ocat ol

WBS

Project
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Location-Work Breakdown Matrix BUR |8

0 BO1 RESI. BLDG.PROJECT

B P RUCTION Work-Location Breakdown Matrix < [ _

N §H3<§<3<m%<m

+  BO1.4.3 Super Structure £ o g 2090 ‘8' o 2 = o 9o

+  BO1.4.3.1 Ground Floor Level tg QLN 5NN N S QR

- BO1.4.3.1.ASlabWork . BOl4.3.2 A 3Slb ;ng_fégigmjg

- 2 LA Gl - BO1.4.3.2.A.3.1Form Work Slo3cp-8c=Boo

. BO1.4.3.1.A.1.1 Rebar . BO14 3 .2 A 3 .2 Rebar ﬁeagiggggﬁgg

. BO1.4.3.1.A.1.2 Form Work . BO14 3 2 A 3 .3 MEP Work % D= N @ <

* BOl4.3.1.A.13Concreting . BO1.4.3.2.A.3.4Concreting cflnro O O o)

i BO1.4.3 .1 .A .2 Shear Wall . BO1.4 .3 .3 Second Floor Level Spy®L @ o @

- BO1.4.3.1.A.2.1Rebar . BOLl4 3.3 A SlabWork S =

. BO1.4.3.1.A.2.2 Form Work . BO1.4 3 .3 A 1 Column Work Breakdown Structure 3 0

°  BO1.4.3.1.A.2.3 Concreting - BOL.4.3.3.A.2 Shear Wall 4 CONSTRUCTION

© BO14.3.1.A.3Slab - BO1.4.3.3.A.3Slab 4 3 Super Structure

c BO1.4.3.1.A .3 .1 Form Work . BO1.4 .3 .3 .B Part 2 4 3 1 Slab Work

+ BO1.4.3.1.A.3.2Rebar . BO14 .3.3.B.1Column 4 .3.1.1 Column

*  BO1.4.3.1.A.3.3MEP Work . BOl4 .3 .3.B.2Shear Wall 4 .3 .1 .1.1 Column Rebar v vl ViVl [v]V]

. BO1.4.3.1.A .3 .4 Concreting . BO14 3 3 B .3Slab 4 .3 .1.1.2 Column Form Wprk VI vl VIVl V]V

. BO1.4 .3 .2 First Floor Level . BO14 3 4 Third Floor Level 4 .3 .1 .1.3 Column Concreting v vl |vivl V]V

. BO1.4.3.2.ASlabWork C RBNAE e 4.3.1.2 Shear Wall

- BO1.4.3.2.A.1Column . Bo1BW. 1 Column 4.3.1.2.1 S'Wall Rebar ) v vl Ivivl v

+  BO1.4.3.2.A.1.1Rebar . Bl A 2 Shear Wall 43.1.2.2 S'Wall Form Wor Vi v Vv VY

. BO14 3 2 A 1.2 Form Work R 4 3 .1.2 .3 S'Wall Concreting v vl ViVl VIV
) . BO1.4 .3 .4 .A 3 Slab 4 3 .1.3Slab

B * BOL4.3 .4 BPart2 4 3.1.3 .1 Slab Form Work A A4 A

s 12.A 2 Shear Wal - BOL4.3.4.B.1Column 4 3 .1.3 .2 Slab Rebar VEMENNENY

0 BO1.4.3.2.A .2 .1 Rebar . BO1.4 .3 .4 .B .2 Shear Wall 4 .3 .1.3 .3 Slab MEP Work v vl |vivl |vlv]

* BO14.3.2.A.2.2 Form Work - BO1.4.3.4.B.3Slab 4 3 .1.3 .4 Slab Concreting v v Vv Vv

. BO1.4 .3 .2 .A .2 .3 Concreting
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Location-Work Breakdown Matrix BUR |

0 BO1 RESI. BLDG.PROJECT

. BO1.4 CONSTRUCTION Work-Location Breakdown Matrix < [ _
. - %<T<8<n <o
+  BOL.4.3 Super Structure = Os282522 Sepg
+  BO1.4.3.1 Ground Floor Level tg 3 2958 =299 g QR
. S «0o ™
T B SR ESEIESasSs
. BO1.4.3 .2 .A .3.1 Form Work T|O 9‘-9‘_8‘_‘_'5‘—‘—
- (BOL43.1A.L1Rebar  J . (o143 .2.A.32Rebar ) SCO0RLBVnRD- Do
. BO1.4.3.1.A.1.2 Form Work . BO14 3 2 A 3 .3 MEP Work % D= N @ <
* BOl4.3.1.A.13Concreting . BO1.4.3.2.A.3.4Concreting cflnro O O o)
i BO1.4.3 .1 .A .2 Shear Wall . BO1.4 .3 .3 Second Floor Level Spy®L @ @
- BO1.4.3.1.A.2.1Rebar . BOLl4 3.3 A SlabWork o -
- BO1.4.3.1.A.2.2Form Work C EOLA DA A e Work Breakdown Structure 918
* BOL4.3.1.A.2.3Concreting . " BOL.4.3.3.A .2 Shear Wall ] 4 CONSTRUCTION
© BO14.3.1.A.3Slab - BO1.4.3.3.A.3Slab 4 3 Super Structure
c BO1.4.3.1.A .3 .1 Form Work . BO1.4 .3 .3 .B Part 2 4 3 1 Slab Work
+ BO1.4.3.1.A.3.2Rebar . BO14 .3.3.B.1Column 4 .3.1.1 Column
+  BO1.4.3.1.A.3.3MEP Work . ““BO14 3 3B 2Shear Wall ' 4 .3 .1.1.1 Column Rebar v |v] |V v|vl] Task
. BO1.4 .3 .1 .A .3 .4 Concreting . BO14 3 3 B .3Slab 4 .3 .1.1.2 Column Form Work v V] VIVl V]V
. BO1.4 .3 .2 First Floor Level . BOL1.4 3 4 Third Eloor Level 4 .3 .1 .1.3 Column Concreting V| vl |[vivl V]V
. BO1.4.3.2.ASlabWork C RBNAE e 4.3.1.2 Shear Wall
- BO1.4.3.2.A.1Column . ro1eB® 1 column 4 .3 .1.2 .1 S'Wall Rebar VI vl vivl vV
| BO1.4.3.2.A.1.1Rebar | ( 4 3 .1.2.2 S'Wall Form Work v v V44 V| V]
° e - -2 Shcar Wal 4 .3 .1 .2 .3 S'Wall Concreting v I IAA IV
. BO1.4 .3.2 .A.1.2 Form Work
) . BO1.4 .3 .4 A .3 Slab 4 3 .1.3Slab
e et » BOl4.3.4.BPart2 4 3.1.3 .1 Slab Form Work 7 I A A
e > Shear Wa + __BO1.4.3.4.B.1 Column 4 3 1.3 .2 Slab Rebar | I VA VA
* BOL4.3.2.A.2.1Rebgy - BOL4.3.4.B.2Shear Wall 4 3 .1.3 .3 Slab MEP Work 1 I VA A
* BO14.3.2.A.2.2 Form Work - BO1.4.3.4.B.3Slab 4 3 .1.3 .4 Slab Concreting v v Vv Vv
. BO1.4 .3 .2 .A .2 .3 Concreting
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0 BO1 RESI. BLDG.PROJECT
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Location-based management systems Swinburne l

e Examples: Trimble (4.475B company): Vico Office
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Location-based management systems Swinburne

e Examples: TopCon (1.56B company): DynaRoad
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Empire State Building: LBMS

— « A 102 level building,

.  sketch designs to opening for business in 18
- months;

« achieving (aligned) floor cycles of one floor per
day;

» structure completed in 4.5 months.

y + The production was run like an assembly line

« continuous and aligned production

« Emphasis on controlling the work.
 First, actual quantities placed in locations were
monitored daily.
« Second, the work crews were checked to

ensure they were working in the correct location
three times per day.
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Empire State Building: LBMS

T & A 102 level building,
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Basic Line-of-Balance
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Basic Line-of-Balance
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Units

Integrating CPM/LoB

The relationship between the underlying logic (CPM) and
the limits of the lines-of-balance
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Simple Flowline
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Some issues that | have encountered while working with VDC
« Planning for structural cycles

« Planning for production efficiency
* Planning for problem solving

* Project monitoring and control

» Defensive scheduling

* Horizontal infrastructure
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Planning for structural cycles

/ Sustailnable
Built Environment
National Research Centre

* Planning a structural cycle
should not be an accident.

 Location plays a critical

role in determining project ==

duration and resource
efficiency.

e Here six months removed

by changing the Location ==

Breakdown Structure
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Planning for structural cycles
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Planning for structural cycles

Sustainable WIN

Built Environment § 3U R U
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« Splitting a pour but running them apart — why?
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Use 4D with care
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* |If you cannot see the
fit-out Inside a

complex model =
- How do you visualise E;‘: |

the complexity of =

resource

management b




Planning for production efficiency
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Planning for problem solvmg
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Project monitoring and control

/ Sustainable
Built Environment
National Research Centre

« Contractors are displaying very bad
practice when controlling projects

— Poor logic with errors
« Eg. Dangles, reverse logic

— No baseline

— Revising schedule every month
— Not monitoring progress regularly
— Poor status reports

— No forecasting

e Status is based on whether ahead or behind
schedule (so always on schedule!)
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Rapid scheduling
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* Rapid prototyping
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Horizontal infrastructure
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Distributed Construction or Maintenance &k

* Distributed work involves
location

* Resources can be
managed across locations

 Management by location 4
should be explicit B

* Partnering with MPI to
create new Location
functionality for CPM
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